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A B S T R A C T
Radial artery pseudoaneurysm is rare following transradial catheterization procedures. In this article, we
report a 5-month delay in the occurrence of this vascular complication following the completion of
transradial coronary intervention in a subject without any underlying vasculitis, representing the
longest time lag thus far described.
<Learning objective: The occurrence of radial artery pseudoaneurysms after transradial coronary
intervention is extremely rare, but typically presents clinically within weeks following arterial
cannulation. A 5-month time delay for radial artery pseudoaneurysm occurrence in an individual
without underlying vasculitis has not been previously reported. It is compulsory that radial operators
have full knowledge of the time courses of all potential radial artery complications, so that their timely
correction can be instituted.>
 2015 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Transradial (TR) percutaneous coronary intervention (PCI) is
increasingly becoming popular due to its recognized safety proﬁle,
in terms of fewer vascular complications and access-site bleeding
[1,2]. Despite its appreciable safety, problems with TR access can
arise. Radial artery pseudoaneurysm (RAPA) is an extremely rare
complication that has been reported to occur up to 2 months
following TR PCI in individuals without any underlying autoim-
mune disease. Herein, we present an unusual case of a 5-month
time delay between the completion of TR PCI and the clinical
appearance of RAPA, which is the longest time lag thus far
described. We postulate as to the potential mechanisms at play and
describe modalities for treatment of this distressing condition.
Case report
The patient is a 56-year-old male with a history of diabetes
mellitus and known multi-vessel coronary artery disease who* Corresponding author at: Department of Cardiovascular Medicine, Bayfront
Health Medical Center, 625 Sixth Avenue South, Suite 430, St. Petersburg, FL 33701,
USA. Tel.: +1 917 309 5114; fax: +1 727 553 7798.
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1878-5409/ 2015 Japanese College of Cardiology. Published by Elsevier Ltd. All rightspresented with an acute coronary syndrome (ACS), requiring
stenting to the left anterior descending and ﬁrst diagonal arteries
for severe de novo bifurcation disease (Medina classiﬁcation 1,1,1).
After recording a normal Allen’s test, this procedure was
successfully completed through a 6 French, 13 cm length hydro-
philic sheath (Cook Medical, Bloomington, IN, USA) introduced into
the right radial artery (RA). The puncture site was located about
2 cm above the ﬂexion crease of the right wrist, and access was
achieved using a single puncture Seldinger technique. The intra-
arterial spasmolytic cocktail administered following sheath
placement consisted of verapamil 5 mg, nitroglycerin 100 mg,
and unfractionated heparin 3000 units. Intra-procedurally, biva-
lirudin was used for anticoagulation, and at the end of the case, the
sheath was removed and hemostasis was achieved with the
application of a vascular hemoband (HemoBand Corporation,
Portland, OR, USA) for 90 min. After an uneventful overnight stay,
the patient was discharged from the hospital on aspirin 81 mg and
prasugrel 10 mg, each to be taken once daily.
At the time of ACS, coronary angiography also revealed severe
mid and distal right coronary artery stenoses, and these lesions
were revascularized 1 month later during a staged procedure. After
conﬁrming right RA patency using the reverse Allen’s test, this
access-site was again selected for the procedure. Of note, visual
inspection of the RA site just prior to obtaining arterial luminal
access revealed the presence of a small sterile granuloma. This reserved.
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visit, but at the time of the staged PCI, the sterile granuloma was
observed to be comparatively smaller in size. The RA was reentered
just above the sterile granuloma site using a single puncture
Seldinger technique, and a 6 French, 13 cm length hydrophilic
sheath (Cook Medical) was re-introduced without any difﬁculty.
Bivalirudin was used for anticoagulation, and two drug-eluting
stents were placed. At the end of the case, the sheath was removed
and hemostasis was again achieved with the application of a
vascular hemoband (HemoBand) for 90 min. The patient was
discharged home on the pre-existing dual anti-platelet therapy. He
was seen in the ofﬁce setting approximately 1 month following the
staged PCI and described marked angina relief. While the RA
puncture site had healed well with preserved arterial pulsation,
there was persistence of the sterile granuloma. At this point, an
ultrasound conﬁrmed a patent RA with only a small mass located
just above this vessel lacking any blood ﬂow by color Doppler,
suggesting the absence of any pseudoaneurysm.
At about 5 months following the staged PCI, the patient
presented to the ofﬁce for an acute care visit, reporting that the
previous sterile granuloma site had become abruptly swollen over
the previous week. There was no history of pain, paresthesias,
fevers, chills, or purulent drainage from the site during that week.
About mid-way through the same week, the swelling actually
started to bleed following inadvertent trauma to the wrist region
that occurred while at work, but hemostasis was successfully
achieved after the application of manual pressure to the
swollen area for about 20 min by the patient himself. In the
ofﬁce, inspection of the RA access site revealed a 5 mm  5 mmFig. 1.
(A and B) Visual inspection of the radial artery access site. (C) Duplex ultrasoun
of blood ﬂow (length 2.6 mm) into a partially thrombosed pseudoaneurysmnon-pulsatile, ﬂaccid, hemorrhagic bulla with surrounding
induration (Fig. 1A and B). Duplex ultrasonography performed
at this point revealed a large caliber and patent RA (diameter
2.4 mm) but now containing a short neck of blood ﬂow (length
2.6 mm) into a partially-thrombosed pseudoaneurysmal sac
(diameters 20.5 mm  9.2 mm) (Fig. 1C). After discussion of
potential treatments, the decision was made to position and
inﬂate a radial compression band (Vascular Solutions, Minnea-
polis, MN, USA) over the bulla to maintain mild hemostatic
pressure for a 24-h period. The patient was reexamined following
this time course with notable reduction in the size of the bulla.
Doppler reexamination conﬁrmed complete thrombosis of the
pseudoaneurysmal sac with no neck visualized. A 4-month
follow-up reexamination of the RA puncture site revealed
ﬂattening of the bulla and marked lessening in the degree of
induration with preservation in arterial pulsation.
Discussion
TR coronary interventions have increased in popularity over
the past decade, with a recent analysis from the National
Cardiovascular Data Registry reporting a 13-fold increase in RA
usage between 2007 and 2012 [3]. The TR technique has been
associated with signiﬁcantly fewer vascular complications and
access-site bleeding when compared to the trans-femoral
approach [1,2]. Despite its appreciable safety, problems with TR
access can arise, with the RIVAL study demonstrating a 1.4% rate of
major vascular complications for those who required TR coronary
angiography and/or intervention following ACS [4]. Of thed of radial artery showing large, patent vessel (diameter 2.4 mm) with a short neck
al sac (diameters 20.5 mm  9.2 mm).
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complications were related to large hematoma (42 subjects) with
only 0.2% developing RAPA needing closure (7 subjects). The rare
incidence of RAPA following cardiac catheterization was conﬁrmed
in a large European case series [5].
A literature search on the topic of RAPA and its management is
limited to case reports and case series, due to its infrequent
occurrence. The timing of RAPA following arterial catheterization
has been described to occur anywhere from 1 day to 2 weeks post-
procedure, with only one report communicating its occurrence
2 months later [6]. All of these reports described subjects who did
not have any clinical manifestations of underlying autoimmune
diseases. The present case report now extends the potential
time lag between the completion of TR PCI and the clinical
appearance of RAPA to 5 months, which is the longest time period
thus far described.
The speciﬁc etiology for the delayed presentation of RAPA in
this case remains unknown, but the multiple RA punctures on a
background of potent antiplatelet therapy appear contributory.
While less inﬂuential in this particular case, other factors that
have been suggested to increase the likelihood of RAPA include
advanced age, inadequate post-procedural hemostasis, long
duration of indwelling arterial catheter, larger sheath sizes, and
infection at the access site particularly during times of sepsis
[6,7]. The presence of certain vasculitides, such as Behcet’s
syndrome, has been associated with delayed presentations of
arterial pseudoaneurysms that occur either spontaneously or
following arterial puncture [8]. In this particular case, our non-
European-Asian subject did not have any aphthous stomatitis,
genital ulcers, or ocular lesions to suggest underlying Behcet’s
disease.
The association between the use of the Cook vascular sheath
and sterile granuloma formation has been described previously
[9]. While sterile granuloma and RAPA are generally considered to
be distinct entities, it is speculative that the local inﬂammation
induced by the hydrophilic sheath coating may lead to vessel wall
weakening and a predisposition to RAPA. In this regard, perhaps
arterial re-puncture at or near the site of a pre-existing sterile
granuloma should be avoided altogether and the contralateral arm
be utilized in these scenarios.
While RAPA is extremely rare following TR cardiac catheteriza-
tion, its clinical manifestation leads to signiﬁcant morbidity,
requiring serial medical evaluations and diagnostic procedures
until resolution. Surgery with possible ligation of the RA, ultrasound-
guided compression, thrombin injection, and prolonged placementof compression devices have all been used [10]. Radial operators
should become well-versed with all potential access-site complica-
tions and their recognized risk factors, and understand that
conservative therapy often sufﬁces when they occur at the wrist
level as compared to other access points. In particular, a full
knowledge of the time course for RA complications can allow for
their timely correction and reduction in the degree of life-style
inconvenience.
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